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STUDIES ON THE PROTEIN METABOLISM OF THE INFANT?! 


I. THe CoMPARATIVE BIOLOGICAL VALUE OF SOME MILK 
PROTEIN PREPARATIONS 
ANTHONY A. ALBANESE, L. EMMETT HOLT, JR., VIRGINIA IRBY, SELMA 
E. SNYDERMAN, anp MARILYN LEIN 


From the Department of Pediatrics, New York University College of Medicine and the 
Children’s Medical Service, Bellerue Hospital, New York 


The current practice of administering protein digests for total or 
supplemental alimentation to infants suffering from diseases which 
induce excessive nitrogen loss led us to undertake the testing of the 
nutritional quality of some available milk preparations in the normal 
infant. The biological value of an enzymatic digest of casein (Amigen) 
and lactalbumin (Edamin) as well as a tryptophane and cystine sup- 
plemented acid digest of casein were tested and compared with that of 
an evaporated milk formula. Bioassays of these preparations in 
immature rats had previously shown that both enzymatic products 
were nutritionally superior to the reinforced acid hydrolysate of casein. 


EXPERIMENTAL 


Assay Procedure. The composition and caloric distribution of the 
diets employed in this study are shown in Chart I. All diets were 
given in 5 feedings daily at the rate of about 100 calories per kilogram 
of body weight and were supplemented daily with 50 mg. of ascorbic 
acid and 15 drops of oleum percomorphum. The tryptophane and 
cystine supplemented acid hydrolysates of casein were prepared as pre- 
viously described by some of us (1). Owing to uncertainties regarding 
the B complex vitamins, Brewers’ yeast was used instead of a mixture 
of the synthetically available components of these vitamins. The 
quantities of amino acid derived from this source can be readily ascer- 
tained from the literature (2). Each batch of diet mixture was ana- 
lyzed directly for nitrogen content by the micro-Kjeldahl method, the 
daily N intake of the subjects calculated from the consumption record 
and each diet was assayed for seven day periods. The different diet 


1 The work described in this report was supported by grants from the Rocke- 
feller Foundation and the National Live Stock and Meat Board. 
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periods were consecutive and began on successive Saturday mornings. 
The infants, 3 normal white full-term males, were weighed daily during 
the course of the experiment. The urine and feces were not collected 
for the first two days of each period in order to avoid complications 
resulting from continued use of restraints and adjustment to dietary 
changes. 

Analytical Methods. Data on the nitrogen output were obtained 
from micro-Kjeldahl analyses of daily 24-hour urine collections and 
wet-ashed 5 day pools of the feces. 


Cuart I. Composition oF Diet 


Evaporated Milk Formula: 
Evaporated milk, 40 cc. (55.3 cal.); Corn sirup 6 cc. (17.7 cal.); Water 54.cc. Total 
volume 100 cc. Total calories 73. 

Protein Digest Formulae: 





Protein digest (0.56 gm. N X 6.25).................. 35gm. 14.0 calories 
Mead Johnson Lab. Prod. #217............. 18.0 gm. 
a 36.0 
RN aie Ridn ca bon dina ad Se 11.6 gm. 46.5 
Mead Johnson Brewer’s Yeast.......................  1.0gm. 3.5 
MERA tas shen tha cawaneakeadadpineteangneeas 88.0 cc. 
- See aia oiosie anlar ee; 100 calories 


Salt supplement mg. per 100 cc.; Fe-SO, 10, Na-Cl 100; Ca-gluconate 790, KH,- PO, 
323, Ca-(OH)2 197, Ke-H PO, 108, KC] 90, Mg-O 18. 

Protein Preparations Used: 
Amigen, an enzymatic casein digest (Mead Johnson & Co.); Edamin, an enzymatic 
lactalbumin digest (Sheffield Farms Co.); CTH, acid hydrolysate of casein supple- 
mented with 1.5 per cent of /-tryptophane and 1.0 per cent of /-cystine. 


Blood samples (10 cc.) were obtained on the last day of each diet 
period by venapuncture. The hemoglobin content of these specimens 
was determined colorimetrically in the Klett-Summerson photoelectric 
colorimeter. The total plasma proteins, albumin and non-protein N 
were determined by the usual procedures (3). The globulin was esti- 
mated as the difference of total protein and albumin. The amino N 
content of the plasma was determined by the copper method (4). 

The urinary amino acids, free amino N (5) and bound amino N (6), 
arginine (7), histidine (8), methionine (9), tryptophane (10), tyrosine 
(11), total 6-hydroxyamino N (12), phenylalanine (13), and cystine 
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(14) were determined by chemical procedure previously reported by 
ourselves and others on urine pools collected during the last 4 days of 
each diet period. The output of urea (15), ammonia (16), organic 
acids (17), indican (18), free phenols (19), creatine and creatinine (20) 
was also measured. 


RESULTS 


The nitrogen balance and body weight measurements obtained in 
these experiments (Table I) clearly indicate that by these two criteria 
the nutritional quality of the CTH diet is inferior to that of the evapo- 
rated milk, edamin or amigen formulae. Interestingly enough on this 
basis, the biological value of the enzymatic digests of casein and lactal- 
bumin appear to be equal to that of the evaporated milk formula for 
these short periods. Although it would also appear from our findings 
that lactalbumin is not nutritionally superior to casein, it must be 
noted: (a) that the removal of some amino acids in the preparation of 
both digests may equalize their amino acid contour; and (b) that ap- 
proximately 12 per cent of the nitrogen of the synthetic diets is derived 
from the added Brewers’ yeast which by virtue of its amino acid content 
may so supplement the protein components as to compensate for any 
limiting nutritional factors. 

Our nitrogen retention values fall well within the range of those pre- 
viously reported by other workers using a variety of milk formulae 
(Table II). However, our results are somewhat higher than those of 
Shohl, Butler, Blackfan and MacLachlan (24) who found that the N 
retention of infants 2 to 7 months of age was only slightly altered by 
substitution of a synthetic formula composed of amigen, carbohydrates 
and fats for an evaporated milk formula when both were fed at the same 
fluid, caloric and nitrogen levels. The average intakes from these diets 
amounted to 520 mg. of N per kilogram and resulted in average nitro- 
gen retentions of 140 mg. and 170 mg. of N per kilogram of body weight 
for the amigen and evaporated milk formulae respectively. The 
differences between our results and those of Shohl and associates may 
arise from our use of Brewers’ yeast rather than the synthetic vitamin 
B complex mixture employed by Shohl or from the higher nitrogen 
intake of our subjects. The latter possibility is supported by the well 
known fact that the N retention of infants can be readily elevated by 
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increasing the N intake. This phenomenon is not only apparent for 
short periods of time but has also been shown by Nelson (22) to lead to 
the development of larger but not necessarily better babies. 

In studies of protein metabolism, nutritional adequacy of the nitro- 
gen component of the diet in the growing or mature organism is com- 
monly measured in terms of weight change and nitrogen balance. In 
spite of the evidence presented by Folin (25) and others (26), it has 


TABLE I 
Effect of Various Protein Digests on the Nitrogen Economy of the Infant 
(Results given as daily averages) 





















































INTAKE | % NITROGEN ouT- | % P 
: PER KG. s PUT E a 
INITIAL AGE NEE. | DAILY . = 4 
AND WEIGHT OF DIET prion | WEIGHT) | a | Be | % 5 
SUBJECT WEIGHT GAIN g 4 25 2 2 3 35 Me 
si/z2/8"?|5/28)e| 2 12" 
A. J. Evaporated | 9,707) 25.6 |112 (0.63) 6.12/3.68/0.58/4.26) 193 /41.5 
milk 
11 mos. Amigen 9,896} 28.3 | 95 |0.62| 6.08/3.15}0.97/4.12| 197 |44.0 
9,618 gm. Edamin 10,094) 28.3 | 95 |0.61) 6.09)3.50/0.80)/4.30) 178 |40.8 
CTH 10,262) 19.9 |103 |0.65) 6.65)4.43/0.88)5.31| 130 |44.8 
P. D. Evaporated | 6,584) 28.4 {152 (0.68) 4.47/2.52/0.53/3.05| 217 |60.0 
milk 
6 mos. Amigen 6,789) 30.1 |103 0.63) 4.30/2.50)0.52/3.02| 189 |71.4 
6,484 gm. Edamin 6,694 28.4 |104 (0.64) 4.25/2.60/0.46/3.06) 180 |71.4 
CTH 7,136} 12.0 |100 |0.69) 4.96)3.46/0.47/3.93) 140 |36.0 
D. R. Evaporated | 6,721) 29.0 |140 }0.63) 4.22/2.32|0.55|2.87| 200 |65.1 
milk 
5 mos. Amigen 6,923) 28.9 |100 0.60) 4.15/2.53/0.31/2.84| 189 |66.8 
6,620 gm. Edamin 7,120) 27.2 |100 |0.60) 4.29)/2.28)0.63/2.81| 208 |55.¢ 
CTH 7,281) 16.0 |102 |0.69| 5.01/3.33/0.63/3.96| 144 |48.0 








been assumed by some investigators that these two biological functions 
should vary in direct proportion. Such a view fails to acknowledge the 
obvious possibility that tissue water and fat depots can be mobilized 
independently of body proteins. This possibility of divergences of 
weight change and nitrogen retention is supported experimentally by 
the often repeated observations that weight gain in infants and children 
is usually 60 per cent of that calculated from the nitrogen retention 
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according to Rubner’s Law, that one gram of nitrogen is equivalent to 
33 gm. of body substance (27). Thus it will be noted that tissue depo- 
sition estimated as grams daily weight change X 100/grams daily N 
retention X 33, approximate 59 per cent as a mean value for the 
evaporated milk, amigen and edamin diets, but falls below this figure 
for the CTH diets. The biological function of the retained nitrogen 
not accounted for by weight accretion should be investigated. 
Examination of the data in Table III reveals that the inferior quality 
of the CTH diet is not reflected by any significant changes in blood 


TABLE II 
¢ 
Comparison of Observed Nitrogen Retention of Infants on Various Cow’s Milk Preparations 











| NITROGEN 
INVESTIGATORS DIET | AGE GROUP 

Intake Retention 

| weeks mg./keg. mg./ke. 
Authors Karo modified evaporated milk | 20-45 | 630-680 | 193-217 
Synthetic amigen formula | 20-45 | 600-630 | 189-197 
Synthetic edamin formula 20-45 | 600-640 | 178-208 
CTH formula 20-45 | 650-690 | 130-140 





Daniels and Hejinian | Dextri-maltose modified, cow’s 5-35 | 485-565 | 86-168 
(21) milk 





Nelson (22) Acidified undiluted cow’s milk 5-45 | 530-688 | 123-211 





Jeans and Stearns | Acidified diluted evaporated milk 5-45 | 495-640 | 113-201 
(23) 

















protein levels. This finding is in accord with our previous observation 
that in the rat (1) the suboptimal biological value of diets prepared 
with tryptophane and cystine supplemented acid digests of casein failed 
to affect adversely their blood protein levels. Attention is also called 
to the finding that amino N levels of blood were not elevated as a result 
of the feeding of either the acid or enzymatic protein digests above the 
levels found during the evaporated milk feedings nor did the ratio of 
amino N to total non-protein nitrogen show any significant fluctuations 
with dietary changes. 

In order to determine possible differences in the metabolism of the 
various milk protein preparations tested, measurements of urinary 
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amino acids and other metabolites were made. Thus it was observed 
that the output of ammonia, urea, arginine, cystine, phenylalanine, 
tyrosine, total hydroxyamino N, indican, free phenols, creatinine and 
creatine was not significantly altered by changes in the protein moiety 
of the diet. On the other hand, the excretion of the urinary constitu- 
ents listed in Table IV was affected by shifts in the diet. Examination 
of these data reveals that feeding of CTH diet induced a rise in the free 


TABLE II 
Effect of Various Protein Digests on Blood Proteins of the Infant 





| 



































TOTAL wont AMINO 

SUBJECT DIET PLASMA = = 4 ‘rma a, MITRO- 

| gm. per | gm. per | gm. per mg. per | gm. per | mg. per 

cent cont cent cent cent cent 

A. J. Evaporated | 6.03 | 3.45 | 2.58 | 1.34] 31.5 | 8.7 | 8.85 
milk 

11 mos. Amigen 6.37 | 3.97 | 2.40 | 1.66 | 24.7 8.8 8.53 

9,618 gm. | Edamin | 6.47 | 3.57 | 1.90 | 1.92] 27.7 | 8.5 | 7.42 

CTH 5.88 | 3.41 | 2.47 | 1.38 | 29.1 | 8.5 | 7.00 

P. D. Evaporated | 5.29 | 3.52 | 1.77 | 1.99| 27.3 | 9.6 | 7.56 
milk 

6 mos. Amigen 5.06 | 2.97 | 2.09 | 1.42 | 22.2 | 7.7 | 8.30 

6,484 gm. | Edamin | 5.25 | 3.17 | 2.08 | 1.52] 25.0 | 8.8 | 8.71 

CTH | 5.64 | 4.05 | 1.59 | 2.54] 28.9 | 8.4 | 8.05 

D. R. Evaporated | 6.13 | 3.85 | 2.28 | 1.68| 27.5 | 10.4 | 8.62 

milk | 

5 mos. Amigen | §.70 | 3.13 | 2.57 | 1.22 | 20.8 | 8.6 | 7.30 

6,620 gm. | Edamin | 5.81 | 3.25 | 2.56 | 1.27] 19.9 | 9.7 | 8.69 

CTH | 5.88 | 3.78 | 2.10 | 1.80] 30.3 | 9.7 | 7.70 





and bound amino N, methionine, histidine, tryptophane and organic 
acid levels of the urine above those found with the other three diets. 
It seems reasonable to associate this phenomenon with the inferior 
nutritional properties exhibited by the CTH diet and therefrom to 
interpret the increase in bound amino N to represent protein fragments, 
possibly polypeptides, which owing to the lack of some nutritional 
component in this diet failed to be synthesized into normal protein 
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molecules. Moreover, it would appear that the biosynthetic failure 
also causes the urinary loss of methionine, histidine and tryptophane, 
amino acids which normally would presumably be utilized in the for- 
mation of complete proteins. The increase in urinary organic acid titre 
also observed with the CTH diet seems to be derived for the most part 
from the amino acid increase. 


TABLE IV 
Effect of Various Protein Digests on the Urinary Metabolites of the Infant 














EVAPOR- 
SUBJECT URINARY METABOLITES ATED AMIGEN | EDAMIN CT 
| MILK 

aT Total N, gm. 3.68 3.15 3.50 4.43 
Free amino N, mg. 116 69 | 104 132 
11 mos. Methionine, mg. 81 63 | 78 123 
Histidine, mg. 89 95 90 117 
9,618 gm. Tryptophane, mg. 31 21 24 58 
Bound amino N, mg. 150 132 142 323 
Organic acids, cc. 0.1 N HCl 124 101 104 268 

P. D. Total N, gm. 2.52 2.50 2.60 3.46 
Free amino N, mg. 67 151 113 175 
6 mos. Methionine, mg. 42 54 32 109 
Histidine, mg. 63 96 40 118 
6,484 gm. Tryptophane, mg. 14 17 30 34 
Bound amino N, mg. 160 152 163 360 
Organic acids, cc. 0.1 N HCl 141 177 167 220 

D. R. Total N, mg. 2.32 2.53 2.28 3.33 
Free amino N, mg. 73 111 102 136 
5 mos. Methionine, mg. 70 45 | 49 105 
Histidine, mg. 68 87 32 110 





6,620 gm. Tryptophane, mg. 13 16 18 27 
Bound amino N, mg. 170 152 136 308 
Organic acids, cc. of 0.1 N HCl 99 129 126 156 

















COMMENTS 


Previous reports (28) from this laboratory indicated that diets pre- 
pared with mixtures of the crystalline amino acids or tryptophane and 
cystine supplemented acid hydrolysates of the proteins induced about 
50 per cent of the growth in the immature rats as that of diets con- 
structed from enzymatic digests of the proteins or whole proteins. 
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The findings reported here indicate that the CTH diet also exhibits a 
suboptimal biological value in the infant. Recent work by Woolley 
(29) has shown that the optimal growth characteristics of diets pre- 
pared from whole or enzymatically digest proteins are due to peptide- 
like substances, strepogenin, occurring in these products. Considera- 
tion of our present observations on the CTH diet in the light of Dr. 
Woolley’s work prompts the speculation that the strepogenin fraction 
is also required by the infant for maximal utilization of the dietary 
amino acids. These thoughts must, however, be tempered by a cogni- 
zance of the fact that the suboptimal biological value of our CTH diet 
may arise in part, if not entirely, from the loss of amino acids them- 
selves during the preparation of the acid hydrolysate of casein. 


SUMMARY 


It has been observed that the nitrogen retention and weight gain of 
3 normal infants maintained on a synthetic diet in which a tryptophane 
and cystine reinforced acid digest of casein constituted the principal 
source of nitrogen were respectively about 30 and 50 per cent lower than 
those obtained when the same subjects were fed synthetic diets at the 
same fluid, caloric distribution and nitrogen levels in which enzymatic 
digests of casein or lactalbumin supplied the principal nitrogen compo- 
nent. The biological value of these latter two diets as indicated by 
the criteria of weight accretion and nitrogen storage appears for short 
periods to be equal to that of diluted evaporated milk formula and to 
that found by previous investigators employing various modifications of 
cow’s milk. The inferior nutritional quality of the acid casein digest 
diet was not reflected in the blood protein levels of our subjects. The 
possible relationship of the poor biological value of this diet to the 
observed higher output of urinary bound anino N and free amino acids 
is discussed. 


We wish to thank Mrs. Barbara Saur and Miss Adele Alpy for their 
assistance in this work. 
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STUDIES ON THE PROTEIN METABOLISM OF 
INFANTS! 


II. TRYPTOPHANE REQUIREMENT OF THE INFANT 


ANTHONY A. ALBANESE, L. EMMETT HOLT, JR., VIRGINIA IRBY, 
SELMA E. SNYDERMAN anp MARILYN LEIN 


From the Department of Pediatrics, New York University College of Medicine and the 
Children’s Medical Service, Bellevue Hospital, New York 

Although it has long been known that on a body weight basis the 
protein requirements of the infant are approximately five times greater 
than those of the adult (1), it is as yet not known whether the high 
nitrogen requirements of the infant are created by a proportionate 
increase in all of the amino acids or by a limiting effect caused by higher 
demands of the growing organism for one or several of the amino acids. 
The need for an answer to this question, which is of obvious importance 
to practical infant nutrition and the physiology of growth in general, 
prompted us to undertake investigations on the amino acid require- 
ments of the infant. The studies reported here reveal that on the 
basis of nitrogen retention data, rate of weight gain and blood protein 
levels, the infant requires 5 times more tryptophane per kilo of body 
weight than does the adult (2). We were surprised to note that within 
10 days the tryptophane deficient diet caused a marked hypoproteine- 
mia in the infant whereas our previous studies had shown that the blood 
proteins of the adult were unaffected by administration of a trypto- 
phane deficient diet for 6 weeks (3). 


EXPERIMENTAL 


Procedures. The observations reported here were made on 3 
normal healthy white male infants. They were given the experimental 
diets in 5 feedings daily at the rate of about 100 calories per kilo of 
body weight which were supplemented with 50 mg. of ascorbic acid 
and 15 drops of oleum percomorpheum per diem. The diet periods 
were consecutive and varied in duration from 3 to 7 days, but collec- 


1 The work described in this report was supported by grants from the Rocke- 
feller Foundation, National Live Stock and Meat Board and the Nutrition Foun- 
dation, Inc. 
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tions of the excreta were omitted on week ends to avoid complications 
which might arise from continued use of restraints. The subjects 
were immobilized by the use of abdominal restraints. 24-hour urine 
specimens were collected by means of adapters in bottles containing 
10 cc. of 15 per cent (by volume) HCl and 1 cc. of 10 per cent alcoholic 
thymol and the feces collected in 19 cm. porcelain evaporating dishes 
held in place by a properly shaped excavation in the mattress and 
subsequently accumulated under refrigeration for the period in jars 
containing 200 cc. of 70 per cent alcohol. The infants were weighed 
daily during the course of the experiment. 

The composition of the diets employed is shown in Table I. These 
were made to contain approximately 100 calories per 100 gm. and 
have the following percentile caloric distribution: protein, 14; fats, 
36; carbohydrate, 50. The protein moiety of the tryptophane defi- 
cient diet (TH) was prepared by sulfuric acid hydrolysis of casein as 
previously described by us (4). In order to improve the cystine-poor 
characteristic of this preparation, the final product was reinforced 
with 1 per cent /(—)-cystine of the protein content estimated as 
N x 6.25. The protein component of the control diet (CTH) was 
similarly derived and then supplemented with 1.5 per cent of /(—)- 
tryptophane. In an attempt to ascertain the minimal tryptophane 
requirement under these dietary conditions, the tryptophane addition 
to the diet was made step wise, 0.5 and 1.0 per cent of the protein con- 
tent and these diets are designated as } CTH and % CTH respectively. 
Owing to uncertainties regarding the complete human requirements 
of B complex vitamins, Brewers’ yeast was employed instead of a 
mixture of the synthetically available vitamins. The quantities of 
tryptophane derived from this source appear to be approximately 
6 mg. per gram (5). Thus the amount of tryptophane provided by 
the diets per kilogram of infant body weight can be roughly estimated 
(TableI). The final nitrogen content of each batch of diet was deter- 
mined by micro-Kjeldahl analysis. 

Data on the nitrogen retention were calculated from the results of 
micro-Kjeldahl analyses of the daily 24 hour urine collections, period 
pools of feces and daily N intake computed from the consumption 
record and nitrogen content of diet. 

Pooled specimens of urines representative of each diet period 
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were analyzed for 10 amino acids and other metabolites by methods 
described by others and ourselves. Since urinary tryptophane under- 
goes destruction on standing even at refrigerator temperatures, this 
amino acid was determined in the daily samples (6) and the daily 
values averaged for each period. 

Blood samples (10 cc.) were collected over lithium oxalate on 
the last day of each period by vena puncture. The hemoglobin con- 
tent of these specimens was determined colorimetrically in the Klett- 











TABLE I 
Composition of Diets 

DIETS TH + CTH + CTH CTH 

mm. gm. gm. gm. 

Recie Depieeieet enatin®........ 5... ee scesss 3.5 3.5 3.4 3.4 
B= ORE: . 5... cc eciccccccsceee 0.017 0.034 0.053 
ah. 2 ieee wit wie Tbe siidialid 0.035 0.035 0.035 0.035 

Brewers’ yeastf........ 1.0 1.0 1.0 1.0 

Giveds......... eo iiaess 4.0 4.0 4.0 4.0 

Dextri-maltose #27........ na red eo 9.6 9.6 9.6 9.6 

Ee ore re 2.3 3.3 2.3 2.3 

2 he a 1.6 1.6 1.6 1.6 

EME a a ere ewe 78.0 78.0 78.0 78.0 

Total. 100.0 100.0 100.0 100.0 

Estimated tryptophane content, mg...... . 6 23 +0 59 

















* Nx 6.25 = gm. of protein. 

t Kindly supplied by the Mead Johnson and Company. 

} The salt mixture employed had the following composition (measured in gm.) : FeSO, 
0.9, NaCl 6, Ca gluconate 48, Ca(OH). 12, KH,PO, 20, K,HPO, 7, KCl 6, MgO 0.1. 


Summerson photoelectric colorimeter. The total plasma proteins, 
albumin and non-protein N were determined by the usual procedures 
(7). The globulin was estimated as the difference of total protein and 
albumin. The amino N content of the plasma was determined by 
the copper method (8). 


RESULTS 


The data collected in Table II show that in the absence of die- 
tary tryptophane all three subjects underwent a marked decrease in 
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the daily weight gain and a drop in nitrogen retention. Since the 
growing organism is normally in a state of high positive nitrogen 
balance a drop from the nitrogen retention values characteristic of 
the individual must be given the same interpretation as the inducement 
of a negative nitrogen balance in the adult, namely that tryptophane 
must be regarded as a dietary essential for the infant. This inference 
is corroborated by the concomitant decrease in body weight gain 












































TABLE II 
Effect of Dietary Tryptophane on the Nitrogen Retention and Body Weight Gain of the Infan 
INTAKE PER 
INITIAL AGE —— KG. TOTAL cae NITROGEN 
pane DIET PERIOD DAILY aa -—~y — 
— meee Ae og | Saee Feces | Total 
days | gm. ce. | gm. gm. | gm. | gm. | gm. | meg./ke. 
R. D., male CTH 7 16.0)102 | 0.69) 5.01 | 3.33) 0.63] 3.96) 145 
6 mos. TH 7 2.11104 | 0.64) 4.63 | 3.28) 0.53) 3.81) 110 
7.281 kg. TH 4 |—39 | 68 | 0.53) 3.24 | 3.06} 0.19) 3.25) —1 
CTH 7 79 |109 | 0.68) 4.82 | 1.61] 0.40) 2.01) 380 
D. P., male CTH 7 12.0)100.2| 0.69} 4.96 | 3.46] 0.47| 3.93) 144 
7 mos. TH 7 2.1|103.2| 0.64) 4.57 | 3.45) 0.28) 3.73) 101 
7.136 kg. TH 4 |—32.0| 77.5) 0.53) 3.77 | 3.37) 0.37) 3.74 4 
CTH 3 104.0)105.9| 0.67) 4.80 | 1.90) 0.49) 2.39) 334 
CTH 4 50.6/102.1) 0.67) 4.92 | 3.35) 0.55) 3.90) 135 
S. A., male CTH 7 19.9}/103 | 0.65) 6.65 | 4.43) 0.88) 5.31) 130 
12 mos. TH 7 4.0} 98 | 0.66) 6.50 | 4.45) 0.82} 5.27) 129 
10.262 kg. TH 7 |—18.1) 82 | 0.51) 5.15 | 4.17] 0.39) 4.56) 57 
4 CTH 4 |—54.3} 80 | 0.45) 4.51 | 2.99] 0.90) 3.89) 59 
+ CTH 3 66.0) 98 | 0.52) 5.29 | 2.97) 0.36) 3.33) 169 
CTH 4 22.8) 99 | 0.60) 6.19 | 3.71] 0.49) 4.20) 194 
































caused by the tryptophane deficient diet and the restoration of both 
growth functions to the norm on the CTH-diet. Incidentally, it is 
to be noted that in every instance the decrease in weight gain preceded 
the drop in nitrogen retention. 

Attention is also called to the fact that due to the onset of a per- 
sistent anorexia in the second TH diet period, the total daily nitrogen 
intake fell about 1 gram in all three subjects. This anorexia disap- 
peared dramatically with the addition of tryptophane to the diet. 
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It might therefore be inferred that the drop in nitrogen retention was 
associated by the decreased intake. However, this does not appear 
to be the case, since we and others before us (1) have observed that 
infants of this age are able to retain upwards of 120 mg. of nitrogen 
per kilogram on intakes of 3.0 gm. of nitrogen derived from milk pro- 
tein preparations. Further evidence of this phenomenon is to be 
derived from the data on subject S. A., who retained 169 mg. of N 
per kilo on an intake of 5.29 gm. of N from # CTH diet but retained 
only 57 mg. of N per kilo of 5.15 gm. of N from TH diet. 

Further examination of these data reveals that feeding of CTH 
diet to subjects R. D. and D. P. following the 11 days of tryptophane 
poor diet causes an abnormally high nitrogen retention and weight 
gain which returned to normal levels in the second week of CTH 
diet (subject D. P.). Inasmuch as this did not occur in subject S. A. 
who was given the } CTH and $ CTH diets prior to the CTH, suggests 
that a vigorous and compensatory resumption of growth under a 
limited tryptophane intake is only possible when the full complement 
was made available to the organism. 

Inasmuch as diets TH and CTH furnish respectively about 6 and 
59 mg. of tryptophane per kilo of body weight, the tryptophane 
requirement of the infant must lie between these two limits. In the 
single experiment (S. A.) in which the tryptophane content of the 
diet was increased stepwise, it was found that unlike the 4 CTH diet, 
the $ CTH caused a return of both growth functions to the norm. 
This finding suggests that under the dietary conditions of these studies, 
the tryptophane requirement of the infant is between 23 and 40 
mg. per kilo, or approximately 15 times the adult need. 

The implications of the nitrogen balance measurements appear to 
be supported by variations in urinary tryptophane output induced 
by the various diets (Table III). Thus it will be noted that in all sub- 
jects the tryptophane output falls below the normal of each individual! 
with the removal of tryptophane from the diet and returns to the norm 
on restoration of tryptophane to the diet. Interestingly enough, 
the upsurge in urinary tryptophane occurred during the 3 CTH diet 
and not in the $ CTH diet period. These findings lend additional 
support to the notion that the tryptophane level of the urine may 
serve as a criterion for the estimation of the minimum dietary require- 
ment of the amino acid. 
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Measurements of the blood proteins during the various regimens 
disclosed that within 10 days a tryptophane-poor diet caused an 














TABLE III 

Effect of Dietary Tryptophane on the Daily Urinary Tryptophane Out put of the Infant* 

R. D., MALE, 5 MO., 7.28 KG. D. P., MALE, 7 MO., 7.14 KG. S. A., MALE, 12 mo., 10.26 xc. 
Diet Period ry Diet Period oo Diet Period _ ee 

peep: days gm. days mg. days mg. 

CTH 7 27 CTH 7 24 CTH 7 58 

TH 7 20 TH 7 26 TH 7 47 

TH 4 14 TH 4 12 TH 7 31 

CTH 7 20 CTH 3 10 3 CTH 4 16 

CTH 4 32 3 CTH 3 31 

CTH | 4 54 


























* Unlike the microbiological procedures the chemical procedure (6) employed in 
this work measures the total (free and bound) tryptophane output. 

















TABLE IV 
Effect of Dietary Tryptophane on the Blood Proteins of the Infant 
TOTAL NON- 
sunyect peer | reason | Prane’| “ime | tam” | satvo | mmo" | aeowe | MEERO- 
TEINS GEN os 
| 
days | gm.% | gm. % | gm. % mg. % | gm. Jo | mg. % 
R. D., male CTH 7 5.88 | 3.78 | 2.10 | 1.80 | 30.3 | 9.7] 7.7 
5 mos. TH 7 5.35 | 3.54 | 1.81 | 1.96 | 29.6} 10.5 | 8.1 
7,281 gm. TH 4 4.88 | 3.32 | 1.56 | 2.13 | 24.3 | 10.4| 8.1 
CTH 7 5.54 | 3.58 | 1.96 | 1.96 | 17.9} 9.7 | 7.9 
D. P., male CTH 7 5.64 | 4.05 | 1.59 | 2.54 | 28.9} 8.4] 8.1 
7 mos. TH 7 4.68 | 2.92 | 1.76 | 1.66 | 25.7 | 9.1] 9.4 
7,136 gm. TH 4 4.32 | 2.82 | 1.50 | 1.88 | 27.7 | 9.2) 9.9 
CTH 3 — —_— — _ — — — 
CTH 4 5.96 | 3.82 | 1.73 | 2.21 | 16.2} 9.1] 8.7 
S. A., male CTH 7 5.88 | 3.41 | 2.47 | 1.38 | 29.1) 8.5] 7.0 
12 mos. TH 7 5.13 | 3.03 | 2.10 | 1.44 | 29.8; 8.5] 8.5 
10,262 gm. TH 7 4.28 | 2.80 | 1.48 | 1.89 | 30.9 | 10.2; 8.4 
4 CTH 4 5.69 | 3.02 | 2.67 | 1.13 | 17.8 | 10.0} 8.1 
¢ CTH 3 5.53 | 3.04 | 2.49 | 1.22 | 23.4 10.5 | 8.4 
CTH 4 5.93 | 2.99 | 2.94 1.02 | 20.6 | 10.7) 8.1 
































appreciable hypoproteinemia which is reflected for the most part in 
a decreased albumin level (Table IV). Attention is called to the 
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finding in subject S. A., where the nitrogen retention, weight change 
and urinary tryptophane values became normal during the } CTH 
diet period, while the plasma proteins were returned to nearly normal 
levels by the $ CTH diet. This observation suggests to us that the 
blood proteins have a higher priority on the available nutrients than 
other body tissues. The hemoglobin concentration and amino N 
level of the blood do not appear to be influenced by the brief period 
of tryptophane deficiency. Cell counts remained within normal 
levels at all times during the course of the studies. 


COMMENTS 


We have previously reported that on the basis of nitrogen balance 
and urinary tryptophane data, the tryptophane requirement of the 
adult was approximately 6 mg. per kilogram of body weight (2). 
In the present study measurements of nitrogen retention, rate of body 
weight gain, urinary tryptophane output and plasma protein levels 
indicate that infants 5 to 12 months of age require about 30 mg. of 
l(—)-tryptophane per kilo of body weight for normal growth. It 
appears, therefore, that on a weight basis, the tryptophane, like the 
nitrogen needs of the infant are five times as great as those of the adult 
and that the high protein requirement of the infant is predicated in 
part by the tryptophane needs. In our studies on the effect of an 
experimental tryptophane deficient diet in the adult (3) we observed 
that the plasma proteins failed to reflect the dietary defect even after 
six weeks of the regimen. This result is to be contrasted with the 
rapid drop of plasma protein levels induced in the infant by the trypto- 
phane poor diet. A reaction, indeed, more rapid than that observed 
in the immature or adult rat (4). This phenomenon cannot but im- 
press one of the relatively greater biological sensitivity of the infant 
to dietary privations and of the desirability of measuring the nutri- 
tional requirements of the infant directly rather than upon inferences 
derived from results of adult human or rat experiments. 

The pronounced anorexia which all three subjects developed to the 
tryptophane deficient diet and its disappearance on supplementation 
of the deficient diet with /(—)-tryptophane arouses considerable specu- 
lation as to its etiology. The infants’ dislike for the deficient diet 
cannot reasonably be attributed to a difference in taste of the 
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two preparations, since the addition of the necessary but small amount 
of tryptophane could not be expected to greatly improve the taste 
of the preparation; and indeed a change in taste could not be detected 
by us. Apparently, the symptom is caused by the same psycho- 
biological factors which regulate self-selection of diets in experimental 
animals (9) which have also been shown to function in the child (10). 


SUMMARY 


It has been found that the infant requires approximately 30 mg. 
of 1(—)-tryptophane per kilogram of body weight per day for the 
maintenance of normal growth, nitrogen retention and plasma protein 
levels. The significance of these findings is discussed. 

We wish to thank Mrs. Barbara Saur for some analyses performed 
in connection with this work. 
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THE ANTIPELLAGRA ACTION OF 
N'-METHYLNICOTINAMIDE! 


VICTOR A. NAJJAR anp CAROLYN C. DEAL 
From the Department of Pediatrics, Johns Hopkins Medical School and The Harriet Lane 
Home, Johns Hopkins Hospital, Baltimore, Maryland 

It is now generally accepted that the F, product (1, 2, 3) of nicotin- 
amide metabolism is mostly and N'-methylnicotinamide compound 
(4, 5, 6, 7). In studying the biological activity of this compound 
Najjar et al. (8) showed that dogs placed on a black tongue producing, 
diet and receiving N'-methylnicotinamide chloride as a supplement 
did not develop symptoms and signs of nicotinic acid deficiency, 
whereas the controls, animals not receiving the drug, developed the 
disease. With large doses of N'-methylnicotinamide, one dog with 
manifest deficiency showed a good curative response. This was not 
substantiated by the work of Teply et al. (9). However, Vance (10) 
was able to effect cure in a case of human pellagra, using large doses of 
the drug. 

A comparative study of the vitamin effect of nicotinamide and 
its methyl derivative was carried out. The results, shown below, 
indicate that the methyl derivative showed some response but far 
less pronounced than that of nicotinamide. The positive response 
is further proof that the drug does not display a vitamin analogue 
effect (11), similar to that obtained by Wooley (13) using 3-acetyl- 
pyridine as a vitamin analogue that precipitated nicotinic acid de- 
ficiency in mice. 


EXPERIMENTAL 


Three young male dogs were used, weighing 6.0, 8.3 and 8.4 kilo- 
grams. These were housed in individual cages, weighed daily and 
fed unlimited quantities of a black tongue producing diet supplemented 
with thiamin and riboflavin (8). When their weights declined, ap- 
petites began to fail and before any manifest deficiency symptoms 
were apparent, the animals received by intramuscular injection equi- 
molar quantities of the vitamin or its methyl derivative and the re- 


1 Aided by a grant from Mead Johnson and Company, Evansville, Indiana. 
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sponse was observed. 0.5 mg. of nicotinamide or 0.707 mg. of 
N'-methylnicotinamide chloride? per kilogram of body weight were 
administered daily for a period of ten days. The parenteral route 





INITIAL 
WEIGHT 


Kg. 


8.3 





40 30 60 7 «=6—00 110 120 
DAYS ON EXPERIMENT 











Fic. 1. OOO = N?!-methylnicotinamide chloride injected—0.707 mg. per 
kilogram. ggg = Nicotinamide injected—0.5 mg. per kilogram. 

The break in the curves indicates a period where no therapy was given. Dog I, 
however, was given a second treatment with N’-methylnicotinamide for ten days 
on the 100th day. The response was similar to that shown on the curve. 


thus used precludes the possibility of any conversion of the methyl 
compound to nicotinamide by bacterial action or otherwise. 


? The N!-methylnicotinamide chloride was prepared by Karrer’s method (12). 
Its melting point and that of its picrate were obtained essentially as in the previous 
report (8). 

With the purity of the material as checked by the melting point, any possible 
contamination with nicotinamide would be chemically negligible and, with the 
small doses used, biologically not detectable. 
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Two of the dogs treated with nicotinamide showed a marked im- 
provement in appetite and a striking gain in weight which was main- 
tained for over five days after the last dose was given. Dog II, 
however, died suddenly on the third day of therapy which explains 
its failure to respond. No demonstrable cause was found at autopsy. 

N'-methylnicotinamide chloride, however, produced only a slight 
improvement in appetite and, at best, a slight gain in weight or a 
cessation in weight loss, neither of which were sustained beyond the 
last day of therapy. 


CONCLUSION 


N'-methylnicotinamide chloride has a slight antipellagra effect, 
although much less pronounced than nicotinamide on an equimolar 
basis. 
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DISAPPEARANCE TIME OF TREPONEMA PALLIDUM 
FROM LESIONS OF EARLY SYPHILIS FOLLOWING AD- 
MINISTRATION OF CRYSTALLINE PENICILLIN G! 


HAROLD A. TUCKER, M.D. anpD RAYMOND C. V. ROBINSON, M.D. 
From the Syphilis Division of the Medical Department, The Johns Hopkins University 


When the sodium salt of crystalline penicillin G became available for 
research purposes it was necessary to establish the potency of the new 
preparation in syphilitic infections in man. Several methods of assay 
have been employed, including determinations of blood levels and 
urinary excretion, but none has been entirely satisfactory. One recent 
report (1) deals with the effect of single intramuscular injections of 
penicillin G and related species of penicillins on darkfield positive 
syphilitic lesions in man. No attempt was made, however, to deter- 
mine a quantitative relationship between dosage and disappearance 
time of surface Treponema pallida. 

In this communication we report the results of a serial darkfield 
method in 35 patients with early syphilis. The sodium salt of penicil- 
lin G was administered to each on a gravimetric basis and darkfield 
examinations for T. pallidum were done at intervals during the follow- 
ing 48 hours in order to ascertain the effect on surface treponemes of 
various dosages of the antibiotic agent. 


MATERIAL AND METHODS 


Patients used in this study all had darkfield positive cutaneous or 
mucocutaneous lesions of primary and/or secondary syphilis. None 
had received previous treatment of any kind for the present syphilitic 
infection and all were hospitalized throughout the period of observa- 
tion. The lesions chosen were early and succulent, usually measuring 


1 This work was done under a contract recommended by the Committee of 
Medical Research between the Office of Scientific Research and Development and 
The Johns Hopkins University; and under a grant-in-aid to the Johns Hopkins 
University from the United States Public Health Service, National Institute of 
Health, Syphilis Study Section. 

Penicillin fractions employed were furnished by Dr. Harry Eagle. 
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Duration of Darkfield Positivity in Lesions of Early Syphilis in Man Following Varying 


TABLE 1 


Dosages of Penicillin G 
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TESTED 6 ° 3 “ r= i 
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Fic. 1. GrapH SHOWING PERCENTAGE OF PATIENTS REMAINING DARKFIELD 
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over 1 cm. in diameter and, where several were present, an effort was 
made to utilize the same one for all tests. 

The method employed was as follows: the lesion selected was abraded 
2 or 3 times, after removal of crusts, and firmly squeezed until abundant 
clear serum was seen. Serum obtained was examined at once for 
treponemes and negative results were checked by a second observer. 
Examinations were called negative only after a 10 to 15 minute search 
on each of 2 or more preparations. The patients receiving the small- 
est amount of penicillin served as controls for the method itself, in that 
their lesions remained positive throughout the observation period. 

The total dosage was calculated on a gravimetric basis in terms of 
body weight and was administered in 3 equal intramuscular injections 
in aqueous solution at intervals of three hours. At the time of the 
third injection the six-hour darkfield examination was performed. In 
the 4 patients receiving the largest dosages, a preparation was employed 
which contained over 1500 Oxford units per mg. of penicillin G (Com- 
mercial Solvents Corporation 46042605). All others were given the 
pure crystalline product having an im vitro potency against the standard 
test strain of Staphylococcus aureus of 1667 units per mg. (Merck 1116). 


RESULTS 


Results of these studies are presented in Table 1. It is apparent 
that an inverse relationship exists between the dosage of the antibiotic 
and the time required for disappearance of surface treponemes. 
Variability among members of groups receiving the smallest dosages is 
also noteworthy. Figure 1 shows the relations of the 3 factors con- 
sidered: dosage, time and darkfield positivity. 

Febrile or febrile and cutaneous Herxheimer reactions occurred in 
more than half the patients studied. 


DISCUSSION 


Although lesions are reported to have become darkfield negative 
3 hours after the administration of intramuscular commercial penicillin 
(2), we failed to obtain negativity in less than 6 hours even when a total 
dosage approximating 6,250,000 Oxford units was used. According 
to Olansky and Putnam (1) 6 of their patients were darkfield negative 
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8 hours after a single dose of 50,000 Oxford units of penicillin G (30 
mg.); the mean time for all 10 patients was 9.6 hours. These data, 
together with the marked variation found in our material where a 
standardized darkfield method was employed, demonstrate the im- 
practicability of such procedures in the assay of penicillin preparations 
in man. 

Within the range studied, the severity and duration of Herxheimer 
reactions appeared to be unrelated to the dosage of penicillin G em- 
ployed. For example, the patient receiving 87.0 mg./kg. of the anti- 
biotic had no Herxheimer reaction, whereas a majority of those who 
got the smaller amounts had febrile responses. 

Too few patients have as yet been studied in a similar manner with 
other species of penicillins to warrant conclusions.” 

The effect of penicillin G on surface treponemes in rabbit syphilis 
is under investigation by Turner and his associates (3). A comparison 
of data disclosed that the amount of penicillin required to produce an 
endpoint at 24 hours was of the same general order of magnitude 
(approximately 0.060 mg./kg. for rabbits, approximately 0.075 mg./ 
kg. for man), under the conditions of the 2 experiments. Endpoints 
differed in that we required negativity; Turner and his associates, 
however, required only that the number of T. pallida be reduced by 
95 per cent or more from an original count of 100 organisms or greater. 


SUMMARY 


Thirty-five patients with early syphilis were given penicillin G in 
amounts ranging from 0.038 to 87.0 mg./kg.; darkfield examinations 
were then done at intervals. An inverse relationship between dosage 
of penicillin G and time required for disappearance of surface trep- 


2 A total of 0.50 mg./kg. (20,000 units intramuscularly every 3 hours for 3 doses) 
and 0.33 mg./kg. (20,000 every 3 hours for 2 injections) of penicillin K were given 
to each of 2 patients. In the first, darkfield examination was positive at 15.5, 
negative at 24 hours, while in the second patient, examination was positive at 12, 
negative at 15.5 hours. 

Another patient was given a total of 0.60 mg. /kg. of penicillin X in a single dose. 
Darkfield examination at 16 hours was positive but no T. pallida were seen at 24 
hours. 
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onemes was demonstrated. Variability among patients receiving 
comparable dosages was so great as to make the method unsatisfactory 
for the assay of penicillin preparations in man. 
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THE PREVENTION OF PYLORIC LIGATION-INDUCED UL- 
CERS OF THE GASTRIC RUMEN OF RATS BY TRANS- 
ABDOMINAL VAGOTOMY: A PRELIMINARY REPORT 


HENRY N. HARKINS, M.D. 


From the Department of Surgery, Johns Hopkins University and the Johns Hopkins 
Hospital 


Starved rats regularly develop multiple hemorrhagic ulcerations 
of the gastric rumen, as well as occasional ulcers of the gastric fundus, 
within 15 hours following pyloric ligation. This phenomenon, first 
observed by Shay, Komerov, Fels, and Meranze (1945) and further 
studied by Pauls, Wick and MacKay (1946) was regularly seen in 
our control rats. It was thought advisable to test the effect of va- 
gotomy on the development of these ulcerations. 

Technic: Littermate albino rats of the Sprague-Dawley strain 
weighing about 200 gms. were starved for 72 hours. The animals 
were allowed water ad libitum and were placed in cages with wide 
mesh wire bottoms to eliminate eating of excreta. The animals were 
then anesthetized with intraperitoneal pentothal plus inhalation 
ether. Using aseptic precautions, a short vertical epigastric incision 
was made to expose the stomach. The pylorus was ligated in all 
animals, and in the vagotomized half of the series, the vagus nerves 
were completely and tightly ligated just below the diaphragm. In 
the control series, the esophagus was freed from the surrounding 
nerves exactly as for vagotomy, except that the vagi were not ligated. 
The abdominal wound was then resutured, the animals were replaced 
in the cages this time without water, and either killed with ether at 
the end of a specified time, or permitted to live until death in the 
survival experiments. 

Results: (a) Animals killed at the end of 24 hours. In the control 
series all of the 22 rats had ulcerations of the gastric rumen and 8 out 
of 22 had ulcers in the fundus. The average number of ulcers in the 
rumen was 22 per rat, as shown in Table 1. There were 435 small 
ulcers and 45 large ulcers, the latter being by definition larger than 
4 mm. in one diameter. Two of the rats had a perforated ulcer of 
the rumen. In the 20 vagotomized rats there were no ulcers of the 
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rumen or fundus in any instance. Microscopically, the ulcers were 
deep, as described by Shay, et al., and involved most of the layers of 
the stomach wall. There was considerable edema of the stomach 
wall in the ulcerated control series. The vagotomized stomachs 
showed no microscopic edema or ulceration. 

As also seen in Table 1, the control animals had much more fluid 
in the stomach at death than did the vagotomized rats (15 cc. as 
opposed to 7 cc.). Furthermore, the gastric fluid was more acid in 


TABLE 1 


The Effect of Vagotomy on the Development of Ulcers of the Gastric Rumen of the Rat 
Twenty-Four Hours After Pyloric Ligation 

















22 CONTROL RATS 20 VAGOTOMIZED RATS 
"SR. ay EE SRR I Peer ge 435 0 
Large ulcers (>4 mm.)............... 45 0 
Ulcers of rumen (av. per rat).......... 22 0 
Perforations of ulcers............. 2 0 
Ulcer of fundus present.............. 8 0 
Volume gastric fluid average (cc.)..... 15 7 
Free acid average (units)............ 34 8 
Total acid average (units).......... : 94 66 
TABLE 2 


The Effect of Vagotomy on the Duration of Life in Rats After Pyloric Ligation 





10 CONTROL RATS | 10 VAGOTOMIZED RATS 





Average length of life in hours........ 49 106 





the control series (free acid = 34 average; total acid = 94 average), 
than that from the vagotomized stomachs (free acid = 8 average; 
total acid = 66 average). 

(b) Survival experiments. A series of 20 rats was treated by pyloric 
ligation and half were in addition vagotomized. The animals re- 
ceived almost daily intraperitoneal glucose-saline injections to prevent 
dehydration. As shown in Table 2, the ten control animals lived an 
average of 49 hours while the equal number of rats with supplementary 
vagotomy lived an average of 106 hours. In every pair of rats the 
vagotomized animal lived the longest. 
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Discussion: Whether the lesions usually produced by pyloric ligation 
can be classified as ulcers or erosions, the fact remains that vagotomy 
completely inhibited their development in the series studied and over 
the time limit of 24 hours utilized in these experiments. The mode 
of action of vagotomy is not entirely clear. A lessened gastric acidity 
is not the only factor, because certain control rats developed ulcers 
despite a less acid gastric juice than observed in some of the vagot- 
omized rats, none of which showed ulcerations. A lessened gastric 
distension is also not the only factor, because certain control rats 
developed ulcers despite a smaller amount of gastric contents than 
observed in some of the vagotomized rats, none of which, as was 
pointed out before, showed ulcerations. 


CONCLUSIONS 


1. The production by pyloric ligation of ulcerations of the gastric 
rumen in starved rats has been prevented in the experiments outlined 
above by transabdominal vagotomy (Control series = 480 ulcers in 
22 rats; vagotomized series = 0 ulcers in 20 rats). 

2. Vagotomy lengthens the life of pylorus-ligated rats under the 
conditions studied (Control series = 49 hours average; vagotomized 
series = 106 hours average). 

3. Vagotomy lessens the acidity and volume of the accumulated 
gastric fluid, but neither of these factors alone explains the prevention 
of the ulcerations by this procedure. 


The gastric analyses were done by Mr. Stuart R. Elliott, II. 
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BOOK REVIEWS 


(These reviews represent the individual opinions of the reviewers 
and not necessarily those of the members of the Editorial 
Board of this Journal) 


Psychotherapy im General Medicine: Report of an Experimental Postgraduate Course. 
By Greppes SmitH. 38 pp. $.25. The Commonwealth Fund, New York, 
New York, 1946. 


Increasing recognition of the importance of basic psychiatric principles and 
methods in general medical practice has stimulated educational planning to over- 
come past deficiencies. This booklet of 38 pages sets forth succinctly a pioneer 
experience in attempting to teach psychotherapy to 25 general practitioners in 
Minnesota in a two weeks course, sponsored by the Commonwealth Fund and the 
Division of Postgraduate Education of the University of Minnesota. This account 
of the experimental project high-lights the vivid personal and emotional experience 
of the practitioner-students in this concentrated training in which the main theoret- 
ical emphasis was placed on understanding personality development, and the 
meaningfulness of symptoms, and the main practical emphasis was placed on the 
doctor’s opportunity to influence personality functions through an understanding 
use of the emotions and dynamics of the doctor-patient relationship. A follow-up 
study is planned. 

In the reviewer’s opinion, this educational experiment is an expression of a vital 
change in the role of psychiatry in medical education, and it may light the way to 
more effective means of teaching basic psychiatry at graduate and undergraduate 
levels. J.C. W. 


Jerome Cardan. By James Ecxman. 120 pp. $2.00. Supplements to the 
Bulletin of the History of Medicine, No.7. The Johns Hopkins Press, Balti- 
more, Maryland, 1946. 

Stimulated by previous study of the period of the Renaissance, James Eckman 
has written “Jerome Cardan”’ to signalize the quatercentenary of Cardan’s “Ars 
Magna” and to enliven the waning fame of that physician and mathematician 
of the sixteenth century. The present work is a scholarly one in which the author 
attempts to appraise his subject in terms of the writings of his contemporary and 
later critics, friendly and hostile, as well as in the light of Cardan’s own writings. 
In his examination of the literature concerning Cardan, the author has made also 
the interesting discovery that “The Life and Times of Jerome Cardan” by James 
Crossley is apparently an apochryphal biography. Because of the extensive an- 
notation, this biographical monograph is somewhat lacking in narrative quality 
and is more likely to appeal to the serious student of medical history than to the 
casual reader thereof. R. A. 
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A Primer for Diabetic Patients. By RussEtt M. Witper. 8th Ed. L[llus. 192 
pp. $1.75. W. B. Saunders Company, Philadelphia, Pennsylvania, 1946, 
Designed to help the diabetic patient understand his disease and many of the 
principles underlying the treatment of diabetes, this book has been of tremendous 
assistance to the medical profession since its first edition in 1921. It covers in 
simple terms the physiology of diabetes, gives instructions for assaying urine sugar 
and ketone bodies, discusses the dosage and administration of insulin, the treat- 
ment of complications, and the principles of diet with many recipes and lists of 
substitution equivalents. 

The 8th edition contains several changes from the 7th issued in 1941, the most 
important of which is in the section on the use of insulin. This edition requires 
the patient to adjust his insulin so that the urine will be free of sugar, whereas 
earlier editions permitted the spilling of some sugar provided there were no symp- 
toms or ketonuria. 

There will be some criticism of this book because it could encourage self treat- 
ment by independent patients, and because the diets outlined tend to have more 
fat and less carbohydrate than some clinics recommend. But used as an adjunct 
to adequate medical supervision it will continue to be one of the most useful and 
practical guides for diabetics. R. E. M. 


Surgery of Repair-Injuries and Burns. By D. N. MattHews. Illus. 386 pp. 
$10.00. Charles C Thomas, Spring field, Illinois, 1943. 

The material in this book is based upon the broad experiences of the author in 
treating casualties of the Royal Air Force during World War II. 

While emphasis is laid on the treatment of injuries which commonly come 
within the domain of plastic surgery, practically all types of injuries are discussed 
with the exception of orthopedic and neurosurgical problems. With such a wide 
range of topics in a relatively small volume it has apparently been necessary to 
oversimplify and condense some sections of the book. 

Certain general principles of treatment which are advocated were widely used 
at the beginning of the war but were later apparently largely superseded by other 
forms of therapy. The local use of sulfanilamide which the author frequently 
advises was seriously questioned and in some theaters largely abandoned. The use 
of plasma in preference to blood in the treatment of shock in most battle casualties 
as advocated in this volume might also be questioned. Even in the care of burned 
patients with marked hemoconcentration the judicious use of whole blood has been 
recommended by the recent reports of the Shock Committee of the National 
Research Council. The superiority of whole blood over plasma in shock therapy 
was repeatedly emphasized in the later years of the war although plasma was 
generally more readily available. 

The “closed” method of treating burns by means of undisturbed vaseline 
pressure dressings, which is very widely used in this country, is not discussed. 

Many of the standard techniques of plastic surgery, free skin grafting, elevation 
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and transplantation of skin tubes and flaps, and so on, are clearly described and 
amply illustrated. 
As a survey of the field of traumatic surgery the book has definite value, but for 
one specializing in this field more detailed information can be obtained elsewhere. 
W. P.L., Jr. 


The Traumatic Deformities and Disabilities of the Upper Extremity. By ARTHUR 
STEINDLER. Illus. 515 pp. $10.00. Charles C Thomas, Springfield, Illi- 
nois, 1946. 

In an interesting book of handy size, the author has succeeded in adequately 
covering the subject of the disabilities and deformities of the upper extremity 
resulting from injury. This is accomplished by grouping the changes under the 
heading of functional disturbances rather than under anatomical divisions. Many 
of the pathologic changes and therapeutic considerations are assembled into one 
section that deals with such subjects as contractures of muscles, articular capsules 
and skin, mechanical principles, and processes of repair of bone, tendon and nerves. 
This results in appreciable space saving. 

The applicable principles of surgery, physiotherapy and occupational therapy 
are handled in a similar manner. The description of the traumatized structures 
and the associated functional disturbances are then presented in a comprehensive 
manner without repetitious discussion of secondary changes. 

To get the greatest value from this book, it should first be studied as a whole. 
After this has been done, references to specific lesions will yield a comprehensive 
picture in a minimum of time. Numerous illustrations help clarify the text. 
Case reports give concrete examples of the lesions and the procedures. The 
listing of numerous references at the end of each section enhances the value of the 
book. The general surgeon, the traumatologist, and the orthopedist will each 
find this volume a desirable addition to his library. W.N. 


Diabetic Care in Pictures. By HELEN ROSENTHAL, FRANCES STERN and JOSEPH 
RosENTHAL. Illus. 150 pp. $2.00. J. B. Lippincott Company, Philadel- 
phia, Pennsylvania, 1946. 

The idea of teaching the diabetic patient dietetic principles by means of pictures 
seems to us excellent in principle. The text is written in admirably simple diction, 
and the pictures are good. There are, however, certain dilemmas presented to the 
user, which, despite the obvious advantages of the method, are highly confusing. 
On one page are given protein equivalents, on another carbohydrate and on a 
third fat. If, for example, one wants to include milk in the diet, he learns on 
page 24 that one whole cup furnishes 7 grams of protein, on page 40 that 4 cup 
contains 5 grams of fat and on page 42 that 2 tablespoonsful contain 0.36 grams 
calcium, etc. This presents a rather nice problem in arithmetic as the amounts of 
milk differ in each instance. 
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In the exchanges the method of calculation becomes difficult, too; for example, 
3 ounces of mackerel and 4 olives are equable fat exchanges, but what about the 
protein in the mackerel? This difficulty holds throughout all the exchange food 
values, and to us seems to make rather complicated confusion out of what is de- 
signed to provide simplification. Should the authors manage in another edition 
to circumvent these dilemmas, the book would be a real contribution and should 
prove useful to diabetic patients. J. E. H. 











